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ross Reference to Related Applications 

This application claims the benefit of U.S. Provisional Application Serial No. 
60/272,913 filed March 2, 2001. 

ickground of Invention 

Fie/cf of The Invention 

The present invention generally relates to the field of manufacturing and more 
specifically, to the manufacture of chromed vehicle bumpers. 

Background of The Invention 

A vehicle bumper is a component attached to the front and rear ends of a vehicle 
to serve as an energy dissipation device in a collision, thereby protecting the vehicle 
body and the driver. 

Vehicle bumpers are generally formed of steel which must undergo several 
processes prior to chroming. By way of background, steel must be initially processed 
through a hot strip mill. Steel slabs are heated to approximately 2275 degrees 
Fahrenheit and are delivered from the furnaces to an 80 inch hot strip rolling mill so 
that the strips are rolled to a nominal thickness of 9 Va inches. The slabs are 
discharged from the furnace with a nominal thickness of 9 1 /4 inches and delivered to 
vertical scale breaker within seconds. The vertical scale breaker reduces the bar to the 
desired width and helps break up the oxide layer formed on the slab surfaces during 
reheating. The bar is then sprayed with high pressure (approximately 1850 psi) 
descale spray water to mechanically clean the bar and force any freshly formed scale 
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off of the bar. 



[0006] A harder oxide layer also called scale forms on the outside of the strip during the 
final stages of the hot rolling process. The scale adversely affects the quality of any 
finish coating applied to the steel. Typically, either sulphuric or hydrochloric acid may 
be used on a pickle line. The strip may be immersed in a number of acid baths to 
remove the oxide scale. The acid bath may be combined with an electric current 
(electrolytic pickling) to remove the oxide scale. After immersion in the acid baths, the 
strip is generally rinsed in water and dried in warm air before being coiled again. 

[0007] Referring now to Figure 1 , a flowchart demonstrating the steps of manufacturing a 
chromed bumper from steel strips is illustrated. The strip undergoes the cold rolling 
operation 52 which involves passing the material through narrow rolls. The cold 
rolling process generally requires several passes back and forth over the strip by a 

^£1 Tandem Mill and a Temper Mill such that the steel gradually becomes harder and is 

P 

=fx said to be cold hardened. The strip is cold rolled through a temper mill and a tandem 



mill to reduce the width/thickness of the steel strips and then the strip is slit and 
M: sheared 54 into blanks. The blanks are generally polished 56 using a sand paper belt 

and then cleaned 58 and inspected to determine whether an adequate surface finish 
was attained. A drawback of using a sand paper belt is that this polishing method 
leaves linear scratch marks on the steel thereby reducing the quality of the surface 
finish. 

[0008] Once the blanks are polished with the sand paper belt, the blanks are coated 60 
with Zinc Phosphate and a dry film lube to prepare the blank for stamping. After 
forming or stamping 62 the bumpers, the bumpers are cleaned and buffed 64 to 
ensure that film from the zinc phosphate and dry film lube is removed and treated 65 
to remove the zinc phosphate and dry film lube. The bumper surface is then 
electroplated 66 with nickel and then chromed. 

[0009] The prior art process to manufacture a vehicle bumper is not only time- 
consuming and expensive due to the cleaning and polishing requirements, but also 
the polishing process does not provide a homogenous surface for chroming, nor is 
the surface texture repeatable, ordered and deterministic. 
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[001 0] Consequently a need has developed for an efficient means of manufacturing 

bumpers which reduces cost and manufacture time while improving the surface finish 
of the bumper for the chroming process. 

Summary of Invention 

[001 1] It is a principle object of the present invention to provide a method for 

manufacturing a chromed bumper which does not require a separate process to 
treat/texturize the surface of the steel. 

[001 2] It is yet another object of the present invention to provide a method for 
manufacturing a chromed bumper at a reduced cost. 

[001 3] It is still another object of the present invention to provide a method for 
manufacturing chromed bumper which reduces manufacture time. 

Si [001 4] It is yet another object of the present Invention to provide a method for 



m 



manufacturing a chromed bumper where the surface finish of the bumper is Improved 
over the surface finish of the prior art techniques. 



5 



r [001 5] In accordance with the above objects and other objects and features of the 

present invention, a method for manufacturing chromed bumpers is provided where 
the method includes: heating steel slabs to a pre-determined temperature, hot rolling 
the steel slabs to a pre-determined width/thickness; spraying the steel strips with 
water to remove scaling; pickling the steel strips in acid to remove scaling; rinsing and 
drying the strips; cold rolling the strips with an electron beam textured tandem mill 
into strips having a pre-determined thickness; cold rolling the strips with an electron 
beam temper mill; and stamping the steel strips into a bumper. 

[0016] The above objects and other objects, features, and advantages of the present 
invention are more readily understood from a review of the attached drawings and 
accompanying specification. 

Brief Description of Drawings 

[001 7] FIGURE 1 is a flow chart which illustrates the prior art method for manufacturing 
chrome bumpers. 
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[001 8] FIGURE 2 is a flow chart which illustrates a first embodiment of the method steps 
of the present invention. 

Detailed Description 

[0019] The present invention provides a method for manufacturing chromed bumpers. 
Bumpers require a particular surface finish before the bumpers may undergo the 
chroming process. 

[0020] With reference to Figure 2, the method 10 for manufacturing chromed bumpers is 
illustrated in a flow chart diagram. Steel strips are manufactured by heating a steel 
strip to a predetermined temperature. The pre-determined temperature may but not 
necessarily be 2275 degrees Fahrenheit. Once the steel strip is heated, the strip is 
rolled to attain a pre-determined thickness. The steel strip is then sprayed with water 
and then immersed or pickled in either sulphuric, hydrochloric acid or the like to 
remove any scaling or residue that developed on the steel. The strip should preferably 



^! be cleaned and dried after it undergoes the pickling process. 



U: [0021] According to the method of the present invention, the steel strips are cold rolled 
22 in a tandem mill and a temper mill. The tandem mill preferably but not necessarily 
may be a four-high four stand cold reduction mill with a rolling solution system 
consisting of three 20,0000 gallon roll solution supply tanks, filters, and three supply 
pumps. The tandem mill preferably has an electron beam textured surface which 
ni imparts a homogeneous and uniform patterned surface onto the strip. The tandem 

mill rolls may be texturized using an electron beam. The texture may, but not 
necessarily, be one of the patterns offered by the Sidstahl Corporation. Sidstahl"s 
publication regarding its Sibetex technology is incorporated by reference herein. The 
Tandem mill specifications may, but not necessarily, be as follows: 



[0022] 



ftl] RPM Horsepower Max. Speed (21.5" rolls) 

Stand 1 100/335 3,000 1,755 fpm 

Stand 2 150/470 5,000 2,490 fpm 

Stand 3 250/700 6,000 3,755 fpm 

Stand 4 250/700 6,000 3,848 fpm 

The tandem mill operates to reduce the thickness of the steel strips. Similar to the 
tandem mill, the temper mill should preferably have an electron beam textured finish 
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which imparts a uniform and homogeneous crater-like finish to the steel strip or 
blank. The temper mill may be a single stand, four-high mill. Strip surface roughness 
may, but not necessarily, be from .7 to 1 .2 micrometers with a nominal roughness of 
0.9 micrometers. 

[0023] Once the strip has been rolled 22 with the electron beam textured tandem mill 
and temper mill, the strip may be cut 26 into blanks and then may immediately 
formed or stamped 28 into a bumper construction. The strip is then cleaned 27 and 
polished 29 to remove any residue. Finally, the stamped bumper may be electroplated 
30 with nickel and then chromed. 

[0024] By texturing the blank with both the temper mill and the tandem mill, the step of 
flat polishing the^steel with a sand belt (right after it is cold rolled) is eliminated 
thereby reducing manufacture time. By eliminating the step of flat polishing with 
sanding belts, linear scratches no longer occur and accordingly, this results in an 
improved surface finish for the chroming process wherein the manufacturing time is 
W also reduced. 

V' [0025] Moreover, the surface finish of the blank under the method of the present 

invention does not require zinc phosphate and dry film lube to prepare the blank for 
yj the stamping process. Accordingly, the cleaning time for each blank is reduced. 

^f; [0026] Having described the method of the present invention, various advantages and 
pj uses will become apparent to those skilled in the art. Further, upon reading the 

foregoing description, it will be readily appreciated by those skilled in the art that 
modification may be made to the invention without departing from the concepts 
disclosed herein. Such modifications are considered as included in the following 
claims unless these claims by their language expressly state otherwise. 
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